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To all whom 1t Ml CONCErt:

Be it known that I, Howarp FerLp JoNEs, a
citizen of the United States, residing at Wil-
son, in the county of Wilson and State of North
(larolina, have invented certain new and use-
tul Improvements in Fluid-Pressure Weigh-
ing-Scales; and I do hereby declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it appertains to make

and use the same.

The invention which is the subject of this
patent has for its object the production of a
weighing-beam scales in which a motive fluid
is employed as the weighing element, and a
distinguishing feature of the invention resides
in the mounting of the fluid-pressure cham-
ber directly upon and as a fixture of the weigh-
ing-beam and in the provision of a valve-
vent actuated and controlled by the descent ot
the beam to allow it to lift itself to cause the
closing of the vent, so that the pressure with-
in the fluid-chamber will equalize itself and

effect a balance of the weight on the plattorm,

and thus indicate the true amount of pressure
and the weight of the article being weighed.

These and other features of novelty will be

pointed out in the claims appended hereto.
The following description, read in connec-

30 tion with the accompanying drawings, will en-
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able any one skilled in the art of weighing by
pneumatic pressure to understand 1ts nature
and to practice it in the form in which 1 pre-
ter to employ it; but it will be understood
that my invention is not limited to the pre-
cise form and details of construction herein
llustrated and described, as various modifi-

cations and changes may be made without ex-

ceeding the scope of the claims in which my
invention 1s set out. |
Referring to the drawings, Figure 1 repre-
sents my improved air-scales in which the alr-
pressure chamber is shown in vertical section
directly on the beam and in communication
with the fluid-pressure-supply pipe and the
beam in balanced position, as when not weigh-
ing, the dotted lines showing the beam in the
raised position it assumes when the article to
be weighed is put upon the platform. Iig. 2

zo shows the beam in cross-section and the rela-

L |

tion thereto of the vent-valve in the fluid-
pressure-supply pipe and the stop for actu-
ating the vent-valve. Tig. 8 shows amodified
torm of the stop for the piston-rod of the fluid-
pressure chamber. '

The drawings show a portion of the scale-
beam 1 which is fulerumed in the platform-
standard and connected to the weighing-plat-
form in a manner well known, and it is deemed
unnecessary to either show or describe such

parts.

The fluid-pressure weighing device consists
of a cylinder or casing 2, mounted upon a
base 3, which is mounted and made slidable
on the heam as a means of fastening the cyl-
inder on the beam and for balancing the beam.
The cylinder is closed at both ends, 1ts cap 4
being removable for access to its interior. A
piston 5 is fitted within the cylinder and pro-
vided with a piston-rod 6, passing through the
capof the cylinder. Thisrod may be pro vided
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with an extensible section 7, which, as shown,

is a serew-rod, which is rendered adjustable by
a nut 8 on the screw-stem, so as to lengthen or
shorten the piston-rod initsrelation toanover-
head fixed arm 9 of the scale-standard and
which serves to limit the ascent of the piston
for a purpose which Iwill presently state. At
or near the seating of the cylinder on the beam
the fluid-pressure-supply tube 10 enters the
eylinderand forms therein a pressure-chamber
11, of which the piston forms the movable head,
while the bottom of the cylinder forms the fixec
head, and between these two heads the fluid-
supply tube is in perpetual communication
with the fluid-chamber. This tube extends
along and preferably rests upon the top edge ot
the beam and terminatesin a source ot supply,
which may be a simple bicycle-pump, for fur-

nishine compressed air and between which
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and the pressure-chamber one or more pres- .

sure-gages 12 are mounted in communication
with the fluid - supply pipe for indicating
through the medium of the compressed fluid

the weight of the article on the platform.

The admission of the motive fluid for this pur-
nose into the pressure - chamber causes the
niston to rise until the piston-rod comes 1n
contact with the overhead arm, as shown by
dotted lines in Fig. 1, and thus limit the as-
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cent of the piston and, preventing its further
ascent, causes the pressure in the cylinder-
chamber to be exerted on the bottom of the

chamber, and thereby forces the eylinder with
1ts connected beam downward to balanced po-
sition, and the excess of pressure heing auto-
matically vented will cause the gage to indi-
cate the weight of the article on the platform.
A spring 13 within the cylinder serves to re-
turn the piston to its normal position when
an excess of air-pressure in the chamber has
been vented.. This venting is effected auto-
matically by the downward movement of the
beam, and for this purpose the vent may be
located at any point in communication with
the fluid-pressure chamber so long as the vent
1s effected by the beam. A convenient ar-
rangement for this vent is the provision in
the fluid-pressure-supply tube of a depend-
ing branch 14, containing a normally spring-
closed valve 15, the stem 16 of which projects
below the valve-tube, so that the descent of

-

the beam will cause the valve-stem to come

1n contact with a stop 17, and thereby lift the

spring - pressed valve to open the pressure-
chamber to the air. This stop is adjustable,
so that the valve-vent may be operated at any
predetermined position of the beam,and there-
by venting only sufficient air to allow the
beam to be raised by the weight on the plat-
form and allow the vent-valve to be closed
by 1ts spring. The duration of the air-vent-
ing 1s suflicient to allow the excess of air-
pressure to escape from the pressure-cham-
ber, when the beam will rise, stop the vent,
and stand balanced. A hanger 18, clamped
to the arm above the beam, carries this valve-
venting stop, which is a screw 17, that may
be set nearer to or farther from the valve-
stem and 1s adjusted to make the contact with
the valve-stem, asmay bedesired. The pres-
sure-chamber cylinder is slidable with its vent
connection on the beam and isclamped there-
on by a set-screw 19 when the beam has been
balanced by the air-pressure cylinder, and as
this adjustment of the cylinder carries with
1t the pressure-fluid-supply tube and its vent
connection it 18 necessary to set the vent-ac-
tuating stop so thatit will be in vertical aline-
ment with the vent-valve stem,and for this pur-
pose the hanger of the stop is made slidable on
the arm by a suitable clamp 20. so that the
hangerisslidonitsarm to bring and to hold the
stop 1n position to be struck by the vent-valve
stem as the beam is caused to fall under the
pressure of the motive fluid in the eylinder-
chamber. Between the pressure-gage and the
source supplying compressed air the supply-
pipe has a check-valve 21, which is open when
the cylinder - chamber is in communication
with the source of supply, but is closed by the
back pressure from the cylinder-chamber when
thesource of supply is cut off. The rod of the

cylinder-piston serves to limit the ascent of
the beam in weighing and for this purpose
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may be extensible and carries at its upper
end a ball which when the beam is raised, de-
scribing an are, will be arrested by and caused
to roll on a fixed horizontal surface, which
may be the scale-arm, to avoid friction and
cramping of the piston-rod in the cylinder.
The coil-spring within the cylinder has suf-
ficient tension to keep the piston down and
at a fixed distance from the bottom of the cy-
linder which is determined by a stop 22, which
projects from the piston and rests on the hot-
tom of the cylinder when the beam is in a bal-
anced position. The supply-tube has a hose-
section 23 to allow the adjustment of the pres-
sure-cylinder and its vent-valve hranch on the
beam. The article to be weighed having been
placed on the platform ecauses the beam to
rise, carrying the piston-rod in contact with
the fixed stop 9, which prevents the heam and
piston from further ascent. The fluid-pres-
sure 18 then admitted to the eylinder-chamber
beneath the piston, and the latter heing pre-
vented from rising the pressure in the cham-
ber forces the beam down and with it the cy-
linder. The beam havinge reached a descent
a little below its balanced position, the stem
of the vent-valve carried by the supply-pipe
comes 1n contact with the hanger-stop, thereby
litting the valve and venting the cexcess of
pressure 1n the cylinder-chamber, when the
beam will rise, closing the vent, and assumes
a balanced position. The remaining air in the
chamber, tube, and gage will  equalize itsclf
and the pressure remaining in the cylinder-
chamber will be the exact pressure in pounds
and ounces to balance or weigh the article.
1t will be noted that the check-valve in the
supply-tube is at the point of attaching, say, a
foot-pump such as used on bicycles, so that
the pressure once in the tube cannot pass back
or out except the excess, which is automatic-
ally vented to depress the beam and coinci-
dently to measure the quantity in the differ-
ent operations of weighing different articles
of different weights. With an air attachment
directly on the beam it could be used in a
measure with ordinary weights or conjointly
in weighing heavy articles within certain
limits. A known weight could bhe hung on
the rack at the end of the beam and the ex-
cess weight of the article indicated by the
gage. . For instance, in weighing a railroad
car or hogshead of tobacco and knowing the
welght to approximate, say, ten thousand

pounds a ten-thousand-pounds weight is hune

on a scale-beam and the excess of the weight
of the article is weighed by the bheam-gage.
It 15 also important to note that in forcing the
beam down the motive fluid exerts an increas-
Ing pressure within the pressure-chamber
and within the pressure-gage until the beam
reaches and sfrikes the vent-valve, which is
therchy opened for the escape of the air at
the vent.

~The provision for adjusting the length of
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the piston-rod is for the purpose of restrict-
ing the extent of the downward movement ot
the beam, and thereby fix the position of the
heam at which the vent will be opened for es-
cape of the excess of air-pressure. For this
purpose when the piston-rod is shortened the
beam will have a greater range of movement
before the piston-rod engages the overhead
stop thana longer piston-rod would give, and
this adjustment, in connection with the ac-
justment of the vent-valve stop, serves to reg-
ulate the extent of the descent of the beam at
which the vent-valve will be opened.

" It is obvious that the cylinder-spring may
be dispensed with, as the placing of the weight
upon the platform would cause the beam to
rise, carrying with it the cylinder, until the
upper end of the piston-rod engages the stop
and the stop of the piston engages the bot-
tom of the cylinder, when the pressure in the
pressure-chamber will force the beam down
and the eylinder with it over the piston. until
the beam reaches its balanced position and
vents the excess pressure on the beam. 1t 1s
also obvious that instead of having the piston-
rod adjustable in sections to give 1t greater or
Jess length the same result may be obtained by
providing the scale-arm 9 with a horizontal
plate-stop 9', adjustable vertically on the arm
by a screw.

I claim—

1. In a weighing-scale, a beam, a cylinder
seated thereon forming a fluid-pressure cham-
ber, a fluid-pressure-supply tube connected to
the pressure-chamber, a pressure-gage in com-
munication with the supply-tube, and means
for venting said pressure to balance the beam
in welghing.

9. Tn a weighing-scale, a beam, a cylinder
seated thereon forming a pressure-chamber, a
fluid-pressure-supply tube connected to the

pressure-chamber, a pressure-gage In commu-

nication with the supply-tube, and means for
securing the cylinder in adjusted positions
upon the beam to balance 1it. |

3. In a weighing-scale, a beam, a cylinder
seated thereon forming a pressure-chamber, a
fluid-pressure-supply “tube connected to the
pressure-chamber, a pressure-gage 1In commu-
nication with the supply-tube, means for se-
curing the cylinder in adjusted positions on
the beam to balance it, a vent-valve in the
supply-tube, and an adjustable stop for actu-
ating the valve by the descent of the beam.

4. In a weighing-scale, a beam, a fluid-pres-
sure chamber carried thereon, a fluid-pressure-
supply tube connected to the chamber, a pres-
sure-gage in communication with the supply-
tube, means operative within the pressure-
chamber for causing the pressure therein to
force the beam down, an air-venting vaive
having a depending stem carried by the sup-
nly-tube, and a fixed stop against which the
valve-stem is carried by the descent of the
beam for opening the vent.

5. In a weighing-scale, a beam, a fluid-pres-
sure chamber carried thereon,afluid-pressure-
supply tube connected to the chamber, a pres-
sure-gage in communication with thesupply-
tube, means operative within the pressure-
chamber for causing the pressure therein to
force the beam down, and means actuated by
the descent of the beam to vent the fluid-pres-
sure to cause the beam to balance in weighing.

6. In a weighing-scale, a beam, a cylinder
carried thereon and forming a fluid-pressure
chamber, a fluid-pressure-supply tube con-
nected to the pressure-chamber, a piston
within the chamber, a stop to limit the descent
of the piston within the chamber, a piston-
rod, a stop acting on the piston-rod to limit
the ascent of the beam, a fluld-pressure gage
in communication with the supply - tube and
pressure-chamber, and means for venting the
pressure-chamber actuated by the descent ot
the beam.

7. In a weighing-seale, a beam, a cylinder
fixed thereon forming a pressure-chamber, a
fluid - pressure-suppky tube connected to the
pressure - chamber, a piston within the cylin-
der, a piston-rod, a stop acting on the piston-

rod to limit the ascent of the beam, a fluid-

pressure gage in communication with the sup-
ply-tube and pressure-chamber, a vent-valve
depending from the supply-tube, a hanger de-
pending from a fixed support and having an
adjustable stop for engaging the vent-valve

by the descent of the beam, whereby the beam

is caused to balance itself in welghing.

3. In a weighing-scale, a beam, a cylinder
ixed thereon forming a pressure-chamber, a
fluid-pressure-supply tube connected to the
pressure-chamber, a piston within the cylin-
der, a piston-rod, a stop acting on the piston-
rod to limit the ascent of the beam, a fluid-
pressure gage in communication with the sup-
ply-tube and pressure -chamber, and means
for automatically venting the pressure 1n the
chamber at a predetermined point by the de-
scent of the beam.

9. In a weighing-scale, a beam, a cylinder
fixed thercon forming a fluid-pressure cham-
ber, a fluid-pressure-supply tube connected to
the chamber, a pressure-gage in communica-
tion with the supply-tube, means operative
within the cylinder for causing the pressure
therein to force the beam down, means for
limiting the ascent of the beam, and means
for venting the pressure -chamber rendered
operative by the descending movement of the
beam.

10. In a weighing-scale, a beam, a cylinder
seated thereon forming a pressure-chamber, a
Juid-pressure-supply tube connected to the

pressure-chamber, a pressure-gage In com-
munication with the supply-tube, a piston and
piston-rod and means operative on the piston-
rod above the cylinder for causing the pressure
therein to force the beam down, a pressure-
venting valve, and a stop below the beam for
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opening the valve by the downward move-
ment of the beam.

11. In a weighing-scale, a beam, a cylinder
forming a pressure-chamber carried upon and
by the beam means for securing the cylinder
in adjusted pO%ltIOIlS upon the beam, a fluid-
pressure-supply tube connected to the cylin-
der-chamber, a pressure-gage in communica-
tion with said tube, a vent-valve for the
chamber carried by the tube, an adjustable
stop for automatically opening said valve by
the downward movement of the beam, means
for securing said stop in adjusted positions
laterally in relation to said vent-valve stem,
means operative within the pressure-chamber
for causing the pressure therein to force the
beam down, and means for hrmtmo the ascent,
beam.

12. In a welghing-scale, a beam, a cylinder
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seated thereon forming a fluid-pressure cham-
ber, a fluid-pressure-supply tube connected to
the pressure - chamber, a pressure - gage in
communication with the supply-tube, means
for securing the cylinder in adjusted positions
laterally on the beam to balance it, a vent-

valve 1n the supply-tube having a depending

stem, a vertically-adjustable stop for engag-
ing the valve-stem, a hanging support for
said stop, and means for securing said stop-
support in laterally-adjusted positions with
respect to the valve.

Intestimony whereof I have siened my name
to this specification in the presence of two sub-
seriblng witnesses.

HOWARD FIEILD JONES.

Witnesses:

J. H. NEWBURY,
J. R. KpMuNDsox.
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